We generalize means of Stolarsky type and show the monotonicity of these generalized means.
Introduction and Preliminaries
The following double inequality is well known in the literature as the Hermite-Hadamard H.H integral inequality This result for convex functions plays an important role in nonlinear analysis. These classical inequalities have been improved and generalized in a number of ways and applied for special means including Stolarsky type, logarithmic, and p-logarithmic means. A generalization of H.H inequalities was obtained in 3-5 , 2, page 5 , and 1, page 143 . Consider the following means: The aim of this paper is to prove the exponential convexity of the functions deduced from 1.5 and apply these functions to generalize the means of Stolarsky type, and at last we prove the monotonicity property of these new means.
We review some necessary definitions and preliminary results. 
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The following lemma is another way to define convex function 1, page 2 .
Lemma 1.8. If f is a convex on an interval
In Section 2, we prove the exponential and logarithmic convexity of the functions deduced from 1.5 . We also prove related mean value theorems of Cauchy type.
Main Results
The following lemma gives us very important family of convex functions.
Lemma 2.1 see 7 . Consider a family of functions
x log x, r 1.
2.1
Then φ r is convex on 0, ∞ for each r ∈ Ê.
Theorem 2.2. Let p, q, a, b, A, and y be positive real numbers such that
where φ r is defined in Lemma 2.1. Then
particularly,
ii the function r → Á i r is exponentially convex on Ê; 
2.6
This shows that μ is a convex function for x > 0. By setting f μ in 1. We will use the following lemma in the proof of mean value theorem.
2.11
If one considers the functions h 1 , h 2 , defined by
2.12
then h 1 and h 2 are convex on a, b .
Proof. Therefore
that is, h j for j 1, 2 are convex on a, b . 
where
10
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We have for i 1, 2, 3. We will use the following lemma to prove the monotonicity of Stolarsky type means.
Lemma 3.1. Let f be log-convex function, and if r ≤ u, t ≤ v, r / t, u / v, then the following inequality is valid:
f r f t
The proof of this Lemma is given in 1 . Proof. For a convex function φ, a simple consequence of the definition of convex function is the following inequality 1, page 2 :
As Á i is log-convex we set φ r log Á i r , x 1 r, x 2 t, y 1 v, y 2 u in the above inequality and get
which is equivalent to 3.5 for t / r, u / v. By continuity of Á i , 3.5 is valid for t r, u v.
Journal of Inequalities and Applications
We get means 
